Mice transgenic for copper/zinc superoxide dismutase exhibit increased markers of biogenic amine function.
Mice that are transgenic for and overexpress human copper/zinc superoxide dismutase were used to investigate the role of this enzyme in the pathophysiology of Down's syndrome (DS; trisomy 21). Previous studies have indicated that overexpression of copper/zinc superoxide dismutase leads to deficits in peripheral markers of neurochemical function, which are consistent with the hypothesis that this enzyme plays a role in the pathophysiology of DS. We have measured concentrations of amino acids and biogenic amines (catecholamines, serotonin, and their metabolites), uptake of biogenic amines into crude synaptosomes, and activities of synthetic enzymes in both control mice and mice transgenic for human copper/zinc superoxide dismutase that overexpress it by two- to fivefold above control values. We find that these transgenic mice exhibit higher concentrations of the biogenic amines in specific brain regions, with little or no change in amino acid concentration. Furthermore, tyrosine hydroxylase activity is increased in the striatum of the transgenics, whereas glutamic acid decarboxylase and choline acetyltransferase activities are unchanged in all but one brain region. These findings indicate that over-expression of copper/zinc superoxide dismutase, by itself, is not sufficient to cause the synaptic neurochemical deficits reported in DS.